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1. Introduction

In April 2009, in the midst of the financial crisssd global recession triggered by
the collapse of the U.S. housing bubble, the Grfupwenty (G-20) finance ministers
and central bank governors called for exploratibmformation gaps and provision of
appropriate proposals for strengthening data daodlec As has been true of previous
international financial crises, these gaps areligigted when a lack of timely, accurate
information hinders the ability of policy makersdamarket participants to develop
effective responses. The subprime mortgage crassréaffirmed an old lesson — good
data and good analysis are the lifeblood of effecsurveillance and policy responses at
both the national and international levels. In cese to the G-20 initiative, Financial
Stability Board and International Monetary Fund Q2P recommended to develop a
strategy to promote the compilation and dissenonatf the balance sheet approach,
flow of funds, and sectoral data more genetally

Following the tradition of Ricardo (1816), who wie first scholar to distinguish
funds from the more general term of money, manh@stused this term but it was the
early-twentieth-century U.S. scholars such as Tgug®911), Davenport (1913) and
Moulton (1918) who systematically discussed thecispdeatures of funds It is well
known that it was Copeland (1947) who systematicatew the ground design of the
money flows accounts, or flow of funds accodras we now call it. In order not to repeat
the bitter experience of the Great Depression waat preceded by the collapse of the

financial bubble of the 1920s, which is commonlyokm as the Roaring Twenties,

! From-whom-to-whom framework of presentation is oremended in both Bank for

International Settlements et al. (2010) and IMHAiseStha, Mink and Fassler (2012).

2 See Tsujimura and Tsujimura (2012) for furtheadst

% The name ‘flow of funds’ is attributable to BoafiGovernors of the Federal Reserve System
(1955).



Copeland (1949) urged a better understanding otiticailation of funds in the macro
economy. Copeland’s significant but less recogniralé is his contribution to the
development of national accounting (Dawson (19983).

Kuznets’ (1937) national income accounts was basedhe macroeconomic
identity between production, distribution and cangtion of goods and services.
Copland’s system of money flows accounts was basethe payer-payee relationship
between institutional units, and rests on legahfations— on the law of property, of
contract and negotiable instruments (Copeland (195212). Kuznets’' system was
referred to as commodity-flow method, and Copelasgistem as money-flow method of
national accounting; more recently, the nationaoaating based on the input-output
accounts is known as product-flow method, and yiséesn based on the national balance
sheets is referred to as funds-flow method respdgtiUnfortunately, Copeland and his
contemporary authors such as Van Cleeff (1941ne&s{@945) and Derksen (1946) did
not explicitly define the fundamental concepts ohds-flow method of national
accounting because they just borrowed the idea thenbusiness accounting of the time.
Moreover, the present-day Flow of Funds Accountso(known as Financial Accounts),
as a result of the drastic remodeling by the Fethn1950s, covers only the lender-
borrower (or creditor-debtor) relationship rathbart the more general payer-payee
relationship.

The objective of this paper is twofold: (i) to dgsia flow-of-funds based national
accounting system, an equivalent of cash-flow statd in business accounting, and (i)
to make from-whom-to-whom flow-of-funds matrix ftire U.S. to find out if there were
structural changes in the first decade of the egntpecifically before and after the

subprime mortgage crisis. The next section disaugsefundamental concepts of flow-



of-funds based national accounting system. In dlter half of the paper, we will show
the procedure to convert the T-shaped balancenstais into flow-of-funds matrices and
the framework of the structural decomposition. Wé use the flow-of-funds matrix,
which is tentatively derived from the Integrateddvizeconomic Accounts for the United
States supplemented by Annual Input-Output Accowartd Economic Census, to
examine the structure of the economy between taesyad 1998 and 2011. We found that
there was a conspicuous structural change in tBee¢onomy during the years between
2008 and 2010 when the subprime mortgage crisihieconomy; and the dominant
factor was the shift in monetary policy. Our corsdtun is that the economy is highly

susceptible to both Federal Reserve’s supply ad$iand its portfolio.

2. Flow-of-funds M ethod of National Accounting
2.1 National Balance Sheets

National balance sheets, which is an essentiabparflow-of-funds based national
accounting system, consist of a coherent set adudated balance sheets of various
institutional units or groups of them, which ardéereed to as institutional sectrsA
balance sheet is a list of outstanding claimsrlates tqus in rem as well as the claims
and obligations that relate jios in personam Jus in remis the exclusive dominion of a
person over a@es or thing. Apparently, not alles is subject tgus in rembecause the
nature of somees does not allow exclusive dominion over Rescan be eitheres
corporales or res incorporales While res corporalesare physical objects such as

automobile, building, land, etcres incorporalesare abstract things such as writing,

4 For details, see Section 4.1 below.
®> Since most of the English speaking countries f@remon law system, there are no exact
English counterparts for Roman law terminologies.
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music, method of manufacture, etc. Althoygh in remis considered to be an implicit
contract among peopé&n massghe duties that correlate with it are always tiegathey
merely are duties to forbear or abstain. In coht@this,jus in personanor obligatio to
be precise is an explicit agreement between speguafities, in which one party is obliged
to do or to perform some specific duties on bebgthe other.

Although a bank deposit account belongs to oneifspemistomer and is not
transferable, the value stored in it is transferdd@tween deposit accounts; the value in
this sense is referred to as funds. Funds andspmneling liability that arise forgus in
personanare referred to as pecuniary asset and liabégpectively on the balance sheet.
Although it arises fromjus in personamfunds are often treated as if they wess
incorporalesbecause it is almost impossible to identify tiseiisg bank once they leave
the account in which the funds are created. Speciiims and duties relating jos in
personamwhich are created as a consequence of transmigéfoinds, are categorized
as financial assets and liabilities. A claim relgtiojus in rem which has been exchanged
for funds, is referred to as non-financial asshe @ssets are customarily recorded on the
left-hand side while the liabilities are enteredtloa right-hand side of the balance sheet.
The asset and liability relating to the sajue in personanare recorded in the balance
sheets of different institutional units as a p@he simultaneous recording of the asset
and liability relating to the samas in personann two different units’ balance sheets as

a pair is often referred to as horizontal doubleyen

2.2 Economic Transactions
We define an economic event as an event that acuiegp changes in any of the

balance sheets of the institutional units. Mostheoaic events involve two institutional



units, typically a payer and payee; Aukrust (19&8¢rred to the economic events that
involve payments of funds as economic transactiSice the system of flow-of-funds
based national accounting is an equivalent of dashstatement in business accounting,
we record economic transactions at the amountmdduhat has changed hands at the
moment when the funds are transferred; it is retetio as cash-basis historical-cost
accounting. All the economic transactions are sepgdo be recorded in a journal in the
order of occurrence; then they are grouped by atewy period, institutional sector,
transaction category, etc. and posted into the-86#Wwinds matrix as well as in the T-
shaped current and accumulation accounts. Sincéuéa Pacioli (1494) who was the
pioneer of double entry book keeping was a mathieraaf the modern accounting
system is no stranger to the mathematical worldnéme recent years, Aukrust (1955),
Mattessich (1964, 1970) and ljiri (1967) attempt®ed axiomatize accounting and

successfully introduced set theory as the logigptession.

Let e[aé, Ao, be]ElE be any economic transaction, which is characterize
time of occurrence apJQ2 and two participants, payer and payee
a,, b,[JH (ae;t be); where E is the set of all the economic transactions treateh
taken place in the past. is the set of time,H is the set of all institutional units. We
further define institutional sectors as subse§,---,S,--S,H , where
SNnS,=0 (forall /#n) and |Ij S=H (i =1, 0, ,m) (i.e. the union of
all institutional-sector subsets equalskb). In other words, each institutional unit in the
economy belongs to one and only one institutioeata. Let &), be the origin of time

axis (2, and A be the duration of an accounting period so thatcae define



Wy E{ a)DQ‘ @ +(1-1)Aw< ws 6¢)0+TA0.} as accounting period. Economic
transactions will be classified into categoriks,---,K, ,---K, E as needed, where

Ke NK, =0 (forall k#A). We define subsets of economic transactions as

follows:

(1) QTE{eDE‘%Dwt}
@) P, ={e0E| 208} ;
3) R, ={e0E kOS] .

2.3 Double Entry Accounting and the Flow-of-funds Matrix

Since the currencies of the world are no longergpdgo gold either directly or
indirectly, we will confine our discussion to tharp credit econonfyLet ® and A
be the stock of funds and the corresponding ligdsliof the bank (i.e. pecuniary assets
and liabilities); F and L be the financial assets and liabilities; aiNl be the non-
financial assets respectively; all the above véemltare supposed to be positive. We

define net worth as the difference between the &sisets and liabilities:

(4) W=(d+F+N)-(A+L).

There are ten factors of changes in the balancet e a result of an economic
transaction: J®%, PG, ONG, O, OF &, OF &, 0L o L™ gONT and INg .

The superscriptst and — indicate the increasing and decreasing factorebfnorth

respectively so that the value represented by iahlarwith superscriptt+ is positive

® See Wicksell (1907).



while that with — is negative. For exampled®}, dF4 and JNg refer to
increases in the respective assets wi®g, OF¢ and ON ¢ mean the decreases in
the assets. However, note thalA\¢; and JL¢ refer to decreases in the respective

liabilities while dAg and dLg mean increases in the liabilities. We further miefi
income and outlay in the following manner:

(5) Olg = ODE+ION+IOF +0L -+ N

(6) J0,=—( 0D+ ONE+IFE +IL+INY).

According to Goldsmith’s (1948) terminology, thigfohition of income and outlay
conforms to the earned-net-worth approach; accgrgirindahl’s (1933) classification,
it is referred to as income as earnings. Incomeaasings is defined as the total changes
in net worth in relation to receipt of funds; oytlis defined as the total changes in net
worth in relation to payment of funds. Since incoamel outlay are defined as residuals

as in equations (5) and (6), the following equatibold:

7 P =01 o= (ONG+IF g +IL o+ ON) ;

(8) —0®, =00, +INL+OFL +O L+ INY, .

The above equations hold because all the entreslane twice— the payment or
receipt of funds (the left-hand side of the equet)cand the items exchanged for it (the
right-hand side of the equations); the practiceasmmonly known as double entry,
however in the national accounting, it is ofteneredd to as vertical double entry to

distinguish it from the aforementioned horizontatile entry.

We can sum up the income and outlay for accoumergpd 7, institutional sector



/ , and economic transaction categoky:.

9) | i = U al e s
ellor nky, nKg
(10) On= U 00 .
ellor NPy, nKy

|, is posted on the right-hand side of the currempant; the right-hand side is
customarily referred to as crediO,,, is posted on the left-hand side of the current
account; the left-hand side is referred to as débien we define flow variables that are

recorded in the accumulation account in the sinmianner:

(11) AP, = |J odg ; AP = | ODg
ellor Nk, nKye el1Qr NPy, nKy

(12) AR, = lJ OF ; AF= |y OFs
el NPy, nKe e]Q,nPban,(

(13) AL;,.= |J OLg ; ALz.= |J OJLg ;
el NPy, nKe e]QTme/nKK

(14) AN}, = U ON; ; AN, = U ON; ;
el NPy, nKg e]Q,nPbanK

(15) = J  ONg w= ) Ol .
ellornky, nke eI NPy, Ky

The flow variables with superscriptt are posted on the left-hand side of the
accumulation account; the variables with superscrip are posted on the right-hand side
of the account. From equations (7) thorough (159veb we obtain the following
equations that depict the vertical double entryafarounting periodr and for non-bank

institutional sector/ :
(16) Zk:ACD;/k :Zk:(lnk_(ANr_/k"'AFr_/k"'AL;/ k)) ;
(17) _Zk:Aq);/k =Zk:(onk+AN:/k+AFr7k+A|;/ k) :

An increment of funds (i.e. receipt) comes eitihenfincome, such as wages and interest,

or from disposing assets or incurring liabilitidsdecrement of funds (i.e. payment) is a



result either of outlay, such as purchase of pahiEhgoods and payment of rent, or of
acquiring assets or repaying liabilities. The cgpanding equations for funds-issuing

bank [ are as follows:

(18) Zk:A/\;ﬁk =Zk:(|rﬂk—(AN;ﬁk+AF,;k+AL;ﬂk)) :

(19) —Zk:A/\;ﬁk =Zk:(orﬁk+AN;ﬂk+AFT;k+AL;ﬂk) .

In most cases, funds are created against finazesaits and canceled upon repayment. As
the result of the vertical double entry, the foliog equation holds for both banks and

non-bank sectors:

(20) 2 (Oui +APL, +ANG +AF; +OL, +OAT

+AA, k)) .

:Zk:(lr/k _(Aq);/k ANy, +AF, +AL
Therefore in the flow account, which combines cuoirr@nd accumulation accounts, the

sum of the left-hand side is equivalent to theltotahe right-hand side. Apparently, in

equation (20),AA},, and AAZ, apply only to the banking sectors.

T’k

In the national accounting, we can sum up the futhds is transferred from

institutional sector/ to 77 in the following manner:

(21) ®,,, = U oP: =- U ody, .
eDQTn[Pa,nPb”] e]QTm[Pa,me,]j
We can construct a flow-of-funds matrix by postihg the intersection of row and

column 77. Please note that

(22) U O0®i+ (J P20

ellornk,, a1, NPy,
because there can be a gap between payment aiut ifdeinds for a sector during an

accounting period.



3. Indirect Method of making Flow-of-funds M atrix

It is well known that there are two methods of jamépg cash flow statements in the
business accounting: direct method and indirecthotet While the former directly
records the receipts and payments of funds, ther lases profit-and-loss statement and
the changes between the opening and closing badduieets as a starting point and makes
adjustments for all transactions to extract neegdséormation. The indirect method is
more popular among business accountants becagssuitable to analyze the causes of
the changes in the amount of cash at hand. Likewigee flow-of-funds based national
accounting, the information included in the riglaakl sides of equations (16) and (17) is
useful to know the reason why the stock of fundsihareased or decreased. Moreover,
in the national accounting, the information hetp@mfer from whom the funds have come
and to whom the funds are paid. The indirect method national accounting, which
allows the transformation of T-shaped accounts atmatrix format, were proposed
independently by Stone (1966) and Klein (1983). e methods resembles each other,
however, while the Stone formula uses the righdreide (credit and liability) of the T-
accounts as its basis, the Klein formula usesatiéand side (debit and asset) as its base.
The formulas apply to both the flow and stock actsuFor example, Tsujimura and
Tsujimura (2011) used Stone formula to depict tegative consequences of the home
mortgage delinquencies during the U.S. subprimetgage crisis. As Tsujimura and
Mizoshita (2003) and Tsujimura and Tsujimura (20déjnonstrated it using financial
balance sheet, the Stone and Klein formulas caisée as a pair because the two methods
are symmetrical in mathematical operation.

The first step of transferring T-accounts into@fof-funds matrix is to pick out

the vectors of the left and right-hand sides ohesertor’'s account, which exclude funds
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and the corresponding liabilities of the bank, idey to construct twonX m matrices;

N and M are the number of transaction categories andutistal sectors. Since the
left-hand side relates to the employment of funtd#enthe right-hand side to the raising
of funds, we will refer to the matrices &8 and R respectively. While matrixE

corresponds to the right-hand sides of equatioy ghd (19), matrixR corresponds

to those of (16) and (18). We further define diagamatrices'f , 'T'E, 'T'R; and vectors

N

€ and p. T is a mxm matrix with t; as its diagonal elements and zeros

elsewhere. Likewise,'T'E and TR are nxn diagonal matrices WithtkE and th
as elements respectivelfe and p are vertical vectors of dimensioin whose

elements are&; and O .

n

(23) t =ma Zeki,kzn:rkiJ :
=1

k=1
(24) =268 : =>rl:
=1 =1
n n
(25) §=t->8;20; A=t->r;=0.
k=1 k=1

While k and | indicate transaction categories, and | denote institutional sectors.
We will use new matricedJ and V to show the symmetry in the two formulas;

superscriptsS and K stand for the Stone and Klein formula respectively

(26) US=R ; VS=E' ;

(27) UK =E ; vk =R ;

the prime denotes transpose. We further defindici@eft matrices BS, D®, B, DX

of the above matriced)®, V=, UX, V¥ by dividing each cell by the column sum:

11



(28) BS=UST™ ; DS :VS('T' E)_l ;
(29) BX =UKT™ ; DK = VK (fR)_l .

Then we obtain the from-whom-to-whom flow-of-fundatrices Y° and Y, and the

corresponding coefficient matrice8® and CX in the following manner:

(30) C°=DB°*; CK =DXBK ;
and
(31) YS=CST ; YK =CKT .

4. Integrated M acroeconomic Accountsfor the United States
4.1 Conversion into Flow-of-funds Data

The Integrated Macroeconomic Accounts (IMA)the U.S. equivalent of the
System of National Accounts (SNA), was developed assponse to the G20 initiative;
it is an attempt to harmonize the Bureau of EcoroAmalysis’ National Income and
Product Accounts (NIPA) and the Federal Reserverd®ad-inancial Accounts (FA),
formerly known as Flow of Funds Accounts. In theAMestimates are presented for the
following seven institutional sectors: 1) housela@dd the non-profit institutions serving
households (NPISH), 2) non-financial non-corpolatsiness, 3) non-financial corporate
business, 4) financial business, 5) federal govenin®) state and local government, and
7) rest of the world. In the following analysis, @ide the financial business into two
sectors: Federal Reserve Banks and the rest ihtiiecial business We treat the rest of

the world endogenously because a currency doesosd the border. For example, when

" For the details of IMA, see Cagetti et al. (20a@)l Yamashita (2013).
8 Most of the Fed data is available in the Finansiatounts of the United States (z.1 release).
We obtained additional data from Table 9A publishrethe Annual Reports.
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U.K. and Japanese banks settle their account indolar they use their accounts at a
U.S. bank that act as an intermediary so that ti& dollar denominated funds never
cross the border. Each sector underlying the ®tahomy has a full complement of

accounts: the current accounts (production andilgligion of income accounts), and the

accumulation accounts (capital, financial, othedus® changes, and revaluation

accounts). Current and capital accounts statisires based on both published and
unpublished NIPA data, while the financial accatatistics are based on FA data; in that
sense, IMA is a product-flow and funds-flow hybrid.

There are several conceptual differences betweeprttduct-flow and funds-flow
methods of national accounting. While in the prddimv method, the institutional units
are defined as economic entities such as househottiusiness establishments, in the
funds-flow method, the units are legal entitiedsag individual persons and corporations,
because the latter is more closely related todballstatus such as debtor and creditor.
While product-flow method is on the accrual basis, funds-flow method is on the cash
basis because the latter record the transfer afsfat the time of the transfer. While
product-flow method is on the current cost badig tunds-flow method is on the
historical cost basis because the latter recordi@unt of funds that has changed hands.
However, the most prominent difference is that thads-flow method excludes
imputations, which are quite common in the prodia# method of national accounting.
For example, households that own the dwellings tiegupy are commonly treated as
owners of unincorporated enterprises that prodeesihg services consumed by those
same households and as if rents were payablecim &case, the services are actually
produced but the payment of rent is fiction ratian fact. One of the advantages of the

IMA is that the corresponding imputation tables r@&dily available.
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4.2 Transferring T-Accountsinto Flow-of-funds Matrix

The first step to make flow-of-funds based nati@wounts and the flow-of-funds
matrix from the IMA is to remove imputations froimet published tables using the data
available in NIPA supplemental tables 7.11 and .7H@&wvever, these two tables do not
necessarily cover all the imputations. Consumptibfixed capital is the decline, during
the course of an accounting period, in the curvahte of the stock of fixed assets owned
and used by a producer; apparently it does notveveny actual payment. Moreover, the
value of the government services, most of whichnatesold in the market, are indirectly
measured by the cost of inputs: compensation of@maps, consumption of fixed capital,
and intermediate goods and services purchasednrhegovernment proceedings do not
involve any payment either; purchases by generaémmnent of goods and services
should be classified as final demand rather thamtesnediate purchases. Before moving
to the next step, we made the necessary rearramgeme

The sequence of IMA starts with gross value adaddch is a balancing item
defined as the difference between output and irgdrate input in the framework of the
input-output accounts. In order to depict the pssde terms of flow of funds, we need
to know the gross income and outlay of each insital sector. Although IMA contains
the information from the expenditure side, suchasumption expenditures and exports,
it lacks the information to which institutional $ecthe payment is made. The core of the
U.S. input-output accounts, which is published paraof the Annual Industry Accounts,
consists of two basic tables: the supply table theduse table. While the supply table
shows the production of goods and services by inégsthe use table shows the uses of
the products by intermediate and final users aedcimponents of value added. Since

the supply and demand for each product is balancédese tables, we estimated the

14



payment and receipt relating to intermediate infind] consumption expenditures, gross
fixed capital formation and exports, using the sygmd use tables. The problem is that
the supply table does not show the production afdgoand services by institutional
sectors, such as non-financial non-corporate bsses non-financial corporate
businesses, financial businesses and NPISH. Wmadstil the figures for each product
before aggregation using the composition of legamf of organization by industries

published in the 2002 Economic Census and 2007uSesfsAgriculture.

5. Structural Changesin the U.S. economy

The flow-of-funds based U.S. national accounts2f@it1 that is constructed using
the above procedure is shown as Table 1. Tablésltie E matrix that depicts the
employment of funds, while Table 1-2 is tif& matrix that represents the raising of
funds. Both tables consist of 8 sectors includieddfal Reserve Banks and the rest of
the world, and 41 economic transaction categofiesse tables show the reasons behind
the increment and decrement of funds for each seStoce E matrix depicts the
payments whileR matrix does the corresponding receipts, the row efithe former

is equivalent to that of the latter. The total paymdoes not necessarily match the total

receipt of the sector so that the difference isgabas & and 4 at the second row from
the bottom; as equations (23) and (25) impg,>0 and 0O =0 if total receipt is
larger than total payment, whilgz >0 and & =0 if total payment is larger than total
receipt. For the non-bank sectorg, is the amount of funds put aside either for future

use or for repayment,0. is the amount of funds either withdrew from deposinewly
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created. For the funds-issuing bank&, corresponds to net cancellation of funds and
O to net creation of funds. The following matrix exgsion might make the meaning
of & and O clearer.

The flow-of-funds matrix Y > for 2011 derived fromE and R matrices are
shown in Table 2. While the row sectors are paybescolumn sectors are payees. The

Stone formula rather than Klein formula is useceHazcause the former is from-whom-
to-whom presentation while the latter is to-whomrfrwhom; since TE=TR as

mentioned above)Y K = (YS) . In the Stone formulag is a column vector whilep’
is a row vector; in the Klein formulap is a column vector whileg' is a row vector as

shown in Appendix A(2) and A(3) to Tsujimura andzishita (2003). The fundamental

equation for the Klein formula is as follows:

(32) Ct+p=t ;

where t = Ti , and i is the column unit vector. The equilibrium equatis in the
following form:

(33) t=(l —CK)_lp .

Therefore, the changes in the volume of econoraigstaictionst can be decomposed

-1
into two components: the changes in vecfor and in the Leontief inversél —CK) .

However, sincep =t =Y"i and €=t-Y"i,
(34) i'p=i't=i"YXi=i't=i'YXi=i'g .

That is to sayp and the Leontief inverse are by no means mutiradlgpendent so that

16



we used the decomposition method recommended hyddieacher and Los (2000).

Let R be a mxm matrix, with Cg as its diagonal elements and zeros

A -1
elsewhere, andQX =CK (I - RK) so that equation (33) can be rewritten as follows:

A~ -1
(35) t:(l—QK(l—RK)) p .
Then the equation could be decomposed into two coews: the payment portfolio

QK and the difference between the payment and reckfphds p and € ; the latter

is represented inFAQK in equation (35). The decomposition is as in thkowing

equatios:

@) -t =(1-Qs(1-RE)) p, = [1-Q1, (1 -RE,) b,y
== =R "ot f1-R1)
4 (1-0x (=R e -Qi R or
4k -Re) -1 -85 .
Hl-Qe R e -Qif1-RE oy

P and €, and the economic structure depicted as paymetfopo QK significantly

affected the total volume of economic transactidht before, during and after the

° The detailed comparison of the alternative decaitipm methods is found in Dietzenbacher
and Los (1998).
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subprime mortgage crisis that hit the U.S. econanB008 and 2009. Althouglp and
€ are playing the dominant role in either increasinglecreasing the total volume of

economic transactions, we cannot overlook the itapoe of the structural changes in
the payment portfolio. For example, in 2008, tharges in the payment portfoli(i)K

apparently caused the downslide of the economygohirast to this, in 2010, payment
portfolio structure worked positively stopping tierther downfall of the economy

despite the deficiency in supply of funds.

The annual changes if2 , the each cell of vectop , is depicted in Figure 2. It is

apparent thatQ of the households fluctuated wildly during thengelaetween 2007 and

2010. It increased substantially in 2007 reflecting vigorous consumer spending and

borrowing at the end of the housing bubble. In @Bitto this, in 2008,0 of the

households decreased sharply suggesting that theuc®rs began to cut down their
expenditure most probably as a result of the creglieeze. Another finding is that the

Federal Reserve Banks increased the supply of um2809 but reversed its attitude in

2010. Figure 3 shows the changes% that is the elements of diagonal matd%lK .

Obviously, Cg of the Federal Reserve Banks increased steef@0id indicating that

the cancellation surpassed creation of funds; tiieyptightening surely triggered the
downfall of the economy. Although the Fed reverdgsgolicy in 2008, it was too late

and could not prevent the financial crisis.
As shown in Figure 1, the economic structure rédléen payment portfolioQK

also played a decisive role during the subprimetgage crisis. The changes in the

intertemporal correlation coefficient
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where Qj; :Qﬁq (& is a vector withl as | th element andO elsewhere), is

shown as Figure 1-4. It is apparent that the odefit for all sectors but the Federal
Reserve Banks stayed aroudd suggesting that the payment portfolio structures wa
invariable throughout the observation period 190812 Meanwhile, the correlation
coefficient of the Federal Reserve Banks fluctuateidely between O and 1
throughout the duration indicating the changeshi@ policy stance. The coefficient
significantly diverted from1 during the years between 1999 and 2002, and tigreln
2007 and 2010. As depicted in Figure 1, the padfohanges affected the economy

sometimes positively but in other times negatively.

6. Concluding Remarks

To put it into one sentence, the conclusion ofaiheve analysis is that the economy
is more susceptible to monetary policies than we lever suspected. Bernanke (2009),
then the chairman of the Fed, asserted that teeaaeonspicuous difference between the
quantitative easing and credit easing policies.ofding to his description, in a pure
guantitative-easing regime, the focus of policthiss quantity of bank reserves, which are
liabilities of the central bank; the compositionl@éns and securities on the asset side of
the central bank’s balance sheet is incidentatdmtrast, he argued that, credit easing
approach focuses on the mix of loans and securitias it holds and on how this

composition of assets affects credit conditionshfmrseholds and businesses. Since Klein

formula focuses on the asset side of portfolio, dsset compositiorQK is directly

19



reflected in the Leontief inverse. However, théility side of the portfolio is not directly
taken into account; rather the amount of the areatf funds (i.e. bank reserves) is
represented in vectop . The performance of the macro economy as wellfasach
sector in terms of the volume of economic transastiis determined as the product of
the inverse matrix and the vector. Although theiakcpolicy is the mixture of the two, at
least theoretically we can distinguish the two dast net creation of funds and the
corresponding asset portfolio, by means of strattdecomposition; it will simplify the
policy making process.

The problem is that the indirect method of makirapf-whom-to-whom flow-of-
funds matrix is cumbersome and sometimes erroneeuause the Stone and Klein
formulas assume that the funds are allocated aicgptd the existing portfolio; the
portfolio data are updated every three months st [62n the other side of the Atlantic,
bank debit cards— instruction devices for funds transfer are the most favored
means of payment by the Europeans today. The tgcestablished Single Euro
Payments Area (SEPA) is where all the citizensjnasses and public authorities can
make and receive payments regardless of the nattimr@nsaction; similar systems are at
work for some time in the U.S., Japan and seveh&ra@ountries. The payment statistics,
which is an indispensable data source for flowtofdls based national accounting
alongside the balance sheets, will accumulate saomlater if people wish to do so. It
will allow us to directly make flow-of-funds matrixsing the procedure described as
equation (21). One of the advantages of the paystatistics is the accuracy; as far as
the transfer of funds through networks is concerms@ry penny is counted. Another
advantage is the immediate availability of theistias; since the data is collected at the

time of payment, there is no delay in reporting. &ddition of transaction category
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numbers to the source data will make it possibleotapile flow-of-funds based national
accounts automatically direct from the paymenisias. Although GDP is not a concept
based on the funds-flow method of national accogntihe payment statistics will surely

contribute to the speed and accuracy of the pneéingi estimation of the figure as well.
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Figure 1. Changes and decomposition of the totalre of U.S. economic transactions
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Table 1-1E matrix for the United States 2011 (Billions of D8llar)

1 2 3 4 5 6 7 8
Non-financial " .
Households non-— Non~financial Federal State and Rest of the Financial Federal E
and NPISH corporate corp.orate government local world business Reserve Total (7
business business governments Banks

1 Intermediate input 61 1276 8057 14 0 0 1051 1 10460
2 Final consumption expenditures of households 9422 0 0 0 0 0 0 0 9422
3 Final 1 of federal 0 0 0 469 0 0 0 0 469
4 Final consumption expenditures of state and local govemment 0 0 0 0 664 0 0 0 664
5 Exports 0 0 0 [ 0 1712 0 0 1712
6 Compensation of employees 737 787 4473 511 1155 6 611 2 8282
7 Taxes on production and imports less subsidies 0 185 689 51 0 0 66 0 990
8 Interest 642 301 445 312 121 132 545 4 2501
9 Dividends 0 0 548 0 0 285 326 2 1160
10 Withdrawals from income of quasi-corporations 0 1185 0 0 0 0 90 0 1276
11 Rents of land and natural resources 0 0 18 0 0 0 0 0 18
12 Current and capital taxes on income, wealth, etc. 1560 0 245 0 0 0 131 0 1936
13 Social benefits/contributions 916 0 0 1746 536 0 0 0 3198
14 Other current transfers 138 21 78 476 0 0 16 0 728
15 Capital transfers 0 0 0 124 0 0 0 0 124
16 Gross fixed capital formation (residential) 483 0 0 0 0 0 0 0 483
17 Gross fixed capital formation (non residential) 562 869 0 0 0 0 0 0 1430
18 Public gross fixed capital formation 0 0 0 226 259 0 0 0 486
19 Acauisition of nonproduced nonfinancial assets 0 0 0 0 12 0 0 0 12
20 Open market paper 0 0 0 0 24 54 68 0 146
21 Treasury securities 0 1 0 0 0 412 327 642 1382
22 Agency- and GSE-backed securities 13 0 0 0 0 0 377 0 390
23 Municipal securities 8 0 0 0 54 0 16 0 77
24 Corporate and foreign bonds 53 0 0 0 0 0 491 0 544
25 Short term loans 43 0 2 89 0 67 234 0 435
26 Long term loans (mortgages) 235 44 57 4 0 0 0 0 339
27 Corporate equities 0 0 472 40 0 0 0 0 513
28 Mutual fund shares 193 0 0 0 0 147 13 0 353
29 Money market fund shares 11 1 0 0 0 0 113 0 124
30 Equity in noncorporate business 0 7 0 0 0 0 2 0 9
31 Equity in government-sponsored enterprises 0 0 0 0 0 0 6 0 6
32 Investment in subsidiaries 0 0 9 0 0 0 104 0 112
33 US direct investment abroad 0 0 397 0 0 0 23 0 419
34 Foreign direct investment in US 0 0 0 0 0 234 0 0 234
35 Stock in Federal Reserve banks 0 0 0 0 0 0 0 0 0
36 Equity in international organizations 0 0 0 3 0 0 0 0 3
37 Net equity in life insurance reserves 87 0 0 0 0 0 0 0 87
38 Net equity in pension fund reserves 264 0 0 0 0 0 0 0 264
39 Insurance technical reserves other than life insurance,/pension fund 28 6 16 0 0 0 14 0 64
40 Equity in Retiree Health Care Funds 19 0 0 0 0 0 0 0 19
41 Nonmarketable government securities 0 0 0 0 0 0 1l 0 71

€ 0 0 3745 56 0 145 484 0

Total (t) 15472 4683 19249 4121 2824 3193 5178 649
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Table 1-2 R matrix for the United States 2011 (Billions of O®llar)

1 2 3 4 5 6 7 8
Households N’i::::;:g:al:le Ngz:r::;::' Federal Stit:caard Rest of the Financial Monetary Total &%)
and NPISH . . Government World Business Authority
Business Business Governments
1 Intermediate input 13 1162 7069 0 0 1161 1055 1 10460
2 Final consumption expenditures of households 37 1502 6794 0 0 465 625 0 9422
3 Final i of federal 0 41 380 0 0 43 4 0 469
4 Final consumption expenditures of state and local govemment 2 76 534 0 0 46 7 0 664
5 Exports 0 154 1478 0 0 0 79 0 1712
6 Compensation of employees 8268 0 0 0 0 14 0 0 8282
7 Taxes on production and imports less subsidies 0 0 0 0 990 0 0 0 990
8 Interest 28 0 155 302 205 98 1629 85 2501
9 Dividends 676 0 138 0 2 136 208 0 1160
10 Withdrawals from income of quasi-corporations 1276 0 0 0 0 0 0 0 1276
11 Rents of land and natural resources 0 0 0 6 1 0 0 0 18
12 Current and capital taxes on income, wealth, etc. 0 0 0 1561 375 0 0 0 1936
13 Social benefits/contributions 2274 0 0 906 18 0 0 0 3198
14 Other current transfers 46 0 0 70 613 0 0 0 728
15 Capital transfers 12 2 6 0 69 2 32 0 124
16 Gross fixed capital formation (residential) 0 63 413 0 0 8 0 0 483
17 Gross fixed capital formation (non residential) 0 142 1055 0 0 227 6 0 1430
18 Public gross fixed capital formation 0 52 381 0 0 51 1 0 486
19 Acquisition of nonproduced nonfinancial assets 9 0 2 0 0 0 0 0 12
20 Open market paper 3 0 33 0 0 0 110 0 146
21 Treasury securities 257 0 5 1067 53 0 0 0 1382
22 Agency- and GSE-backed securities 0 0 2 119 47 24 0 198 390
23 Municipal securities 66 0 10 0 0 1 0 0 71
24 Corporate and foreign bonds 0 0 411 0 7 126 0 0 544
25 Short term loans 2 57 129 0 9 130 0 108 435
26 Long term loans (mortgages) 11 0 0 0 7 0 322 0 339
27 Gorporate equities 123 0 0 0 7 188 169 26 513
28 Mutual fund shares 0 0 13 0 2 0 338 0 353
29 Money market fund shares 0 0 35 0 3 21 65 0 124
30 Equity in noncorporate business 9 0 0 0 0 0 0 0 9
31 Equity in government-sponsored enterprises 0 0 0 0 0 0 6 0 6
32 Investment in subsidiaries 0 0 0 0 0 31 82 0 112
33 US direct investment abroad 0 0 0 0 0 419 0 0 419
34 Foreign direct investment in US 0 0 207 0 0 0 27 0 234
35 Stock in Federal Reserve banks 0 0 0 0 0 0 0 0 0
36 Equity in international organizations 0 0 0 0 0 3 0 0 3
37 Net equity in life insurance reserves 0 0 0 0 0 0 87 0 87
38 Net equity in pension fund reserves 0 0 0 0 0 0 264 0 264
39 insurance technical reserves other than lfe insurance /pension fund 0 0 0 0 0 0 64 0 64
40 Equity in Retiree Health Care Funds 0 0 0 19 0 0 0 0 19
41 Nonmarketable government securities 0 0 0 n 0 0 0 0 1l
0 2361 1432 0 0 405 0 0 232
Total () 15472 4683 19249 4121 2824 3193 5178 649
Table 2.Y®S matrix for the United States 2011 (Billions of D8llar)
1 2 3 5 6 7 4 8
fi:‘:nncial Non~ State and Federal
Households financial Federal local Rest of the  Financial
and NPISH non~ corporate  government government world business Reserve & Total
corporate 3 Banks
R business s
business
1 Households and NPISH 1454 1633 7766 1630 485 622 1843 39 0 15472
2 Non-financial non-corporate business 1986 228 1522 39 228 293 376 10 0 4683
3 Non-financial corporate business 4920 895 5538 266 858 1557 1431 41 3745 19249
4 Federal government 1808 81 620 578 559 127 259 35 56 4121
5 State and local governments 1592 104 760 167 13 81 104 4 0 2824
6 Rest of the world 252 163 1766 334 30 59 425 21 145 3193
7 Financial business 977 147 1275 612 222 455 737 268 484 5178
8 Federal Reserve Banks 122 0 3 496 25 0 3 0 0 649
0 2361 1432 0 0 405 0 0 232
Total 15472 4683 19249 4121 2824 3193 5178 649
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